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Enclosed Is the 2007 Monitoring Report (2007 Report) for the San Joaquin River Water
Quality Improvement Project (SIRIP) prepared by H. T Harvey & Assoclates. This Is
the seventh year of bird egg monttoring at the project site. Eggs were collected from
recurvirostrids (black-necked stilt and American avocet), killdeer, and red-winged
blackbirds.

The overall geometric mean selenlum egg concentrations for recurvirostrids from the
project area in 2007 (16 eggs) was 16.7 ppm (dry weight). This was less than 2006
(17 eggs) 23.0 ppm (dry weight) and 2005, which were 35,3 ppm (dry welght).

The following measures were implemented in 2007 to reduce exposure potential and
mitigate exposure to birds.

1) Reduced exposurs potential by reducing attractiveness of drainage
ditches for nesting: Monitoring efforts detected that some drainage ditches
within the project site were attracting nesting shorebirds. Shallow water pooling In
unused drainage ditches was also observed to provide foraging habitat for killdeer,
black-necked stiits, and American avocets, thereby serving as a pathway for
selenium exposure. Additionally, silt collecting at the bottom of these drains was

Board of Divectarst  John P Bennea, President « Suzanne Redfern-West, Flce-President « Michael Swearne, Secretary
Siephen Smith = Michael Linneman . Dennls Falusohi, Genaral Manager



providing a nasting substrate for shorebirds. Irrigation and drainage ditches within
the project site were, therefore, re-contoured prior to the nesting season to reduce
their attractiveness to foraging and nesting shorebirds.

2) Reduced exposure potential by hazing birds from nesting near, and
foraging In, irrigation (and drainage) ditches: A hazing program has been
implemented by shooting “cracker shells” in the vicinity of birds to discourage
nesting within the project area.

3) Flooded field contingency plan; Panoche Dralnage District has had a flooded
fleld contingency plan in place since a field was inadvertently flooded in 2003. A
copy Is included in Appendix H of the 2006 Report.

4) Provide mitigation breeding habitat: Fifty acres of mitigation habitat were
constructed as described in the 2006 Report. The monitoring program was
expanded to include monitoring of the mitigation sita during the spring of 2006.
Twenty-one recurvirostrids and seven Killdeer nested within the mitigation habitat
off of the project site. The geometric mean selenium concentration for
recurvirostrids was 10.6 ppm (dry weight).

5) Reducing exposure to open drains: The District closed open drains that were
not needed for current project activities on the site and netted other drains as a
temporary measure. Seven miles of drains were closed and another four miles of
drains were temporarily netted to exclude birds (see attached photas).

If you compare the location of the recurvirostrid eggs that were collected In 2007 (see
Figure 5) to 2006 (see attached Figure 5 from the 2006 report) and compare these
locations to the drains that were either closed or temporarily netted (Figure 2), you wlll
seethat there were no nest attempts where bird access ta open dralns had been
prevented. This confirms that the mitigation measures were effective in moving birds
away from these areas.

The attached figure shows that in 2007 recurvirostrid egg [evels lowered to a geometric
mean of 16.7 ppm (dry weight), compared to the 23.0 ppm Iin 2006. Reductions were
also observed for kilideer and red-winged blackbirds.

In 2007 recurvirostrid egg selenlum levels at the mitigation site were approximately
equal to the project site. This could be because of the dose proximity of the mitigation
site to the project area and to open drains nearby. In 2008 this site will be moved
further north to try to avaid these types of interactions.

The density of recurvirostrids in the project site continues to be low. In 2007, 17 nest
attempts were located within the 4,000-acre project site.




Future plans include piping of drains that are needed for project operation to further
reduce the exposure potentlal. This would occur in place of the temporary netting and

in additional drains as they are [dentified. This work has begun in the spring and
summer of 2008.

Questions regarding this data should be directed toward Joe McGahan, Dralnage
Coordinator for the Grassland Bypass Project. He can be reached at 559-582-9237,
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PILOT MITIGATION SITE WATER QUALITY

Water samples were collected at the inlet to the mitigation site on 8 May 2007 The samples
were sent to the BSK Analytical Laboratories in Fresno, California to be analyzed for electrical
conductivity and selenium and boron content.
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RESULTS

BIRD CENSUSES

In the Phase I area, 41 avian species were observed between 13 April and 19 June 2007 (Table
1). Avian numbers were highest in May, when white-faced ibis (Plegadis chihi) and migrating
shorebirds such as whimbrels (Numenius phaeopus) were present (Table 1). The red-winged
blackbird was the most numerous avian species observed on the project site. Seventeen species
were either observed nesting, or were suspected of nesting, on the site based on observations of
courtship behavior or young. Total bird numbers declined in June as fewer migrants were
detected.

EGG COLLECTION AND PROCESSING

Thirty-four eggs, comprising 7 killdeer, 16 recurvirostrid eggs, and 11 red-winged blackbird
eggs were collected from the project site. One killdeer embryo was 17 days old and was alive
and in normal condition. Another 2 killdeer embryos were alive, but too young (3 to 6 days old)
to determine their condition. The remaining 4 killdeer embryos were less than 3 days old (Table
2). One recurvirostrid ¢gyg contained a live, normal, greater than 12-day-old embryo. The 15
remaining recurvirostrid embryos were too young (less than 9 days old) to determine the embryo
status, though 12 were old enough (3 days old or older) to determine that they were alive (Table
3). All 11 of the red-winged blackbirds embryos were too young to determine the embryo status,
though 9 were old enough to determine that they were alive (Table 4).

Thirty-six eggs (15 killdeer, 10 recurvirostrid and 11 red-winged blackbird) were collected from
the vicinity of the project site. Two killdeer embryo from the reference area were at least 15
days old and were alive and in normal condition. The remaining 13 killdeer embryos were too
young to determine the embryo status, though 6 were old enough to determine that they were
alive (Table 5). Two of the recurvirostrid eggs contained a live, normal, at least 9-day-old
embryo. The 8 remaining recurvirostrid embryos were too young to determine the embryo
status, though 6 were old enough to determine that they were alive (Table 6). All 11 of the red-
winged blackbirds were too undeveloped for their status to be assessed, though 6 were developed
enough (they contained feathered embryos), to determine that they were alive (Table 7).

Five American avocet eggs were collected from the mitigation site. Four of the American avocet
eggs were more than 9 days old. and were alive and in normal condition. The remaining
American avocet embryo was too young to determine the embryo status, but was old enough to
determine it was alive (Table 8).
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Table 1. Avian census results at the San Joaquin River Water Quality Improvement Pro

" Aprit13 | May01 | May16 | May30 | June06 | Junel9

Great biue heron 2 ! 2 1

Great egret 6 11 3 1 2 1

Snowy eerel 14 22 16 18 21 14

Cattle soret 16 21 32 8 7

Black-rowned night heron 1 13 7 6

White-faced ibis 7 93 63 126 41 3

Mallard 6 2 7 9 2

Northern pintanl 2

Cinnamon teal 4 6 5

Northern narner | 1 2 2

Swainson's hawk 2 4 3 31 1

Red-ailed hawk 5 2 4 2 2 5
* amcrican kestrel 1 1 3 2 2 1
* hilldeer 16 18 24 25 21 18
* Black-necked stilt 12 13 16 17 9 7
* American avo.el 14 19 22 15 9 6

Groarer yellowlegs 4

W himbrel 116 137 78

Long-billed curlew 11 7 9 10 8

Black tem 2 1 |
* Mourning dove 38 25 21 16 4 6

Barn owl 1
* Burrowing owl 9 10 8 24 16 9
* Western kingbird 22 26 21 26 28 24
* Loggerhead shrike 2 4 4 6 3 3

Common raven 6 18 11 48 59 26
* Horned lark 13 10 8 6 2

Northern rough-winged swailow 5 5 4 2

Barn swallow 6 8 9 11 4 1

Clift swallow 11 14 18 11 5 5

Amenican pipit 108 41 3

Savannah sperTow 51 25 2
* Song sparrow 16 21 24 29 34 29
* Blue grosbeak 3 2 3 1
™ Red-winzed blackbird 221 317 363 425 251 219

Iricolored Blackbird 18 22 19 7 48
* Western meadowlark 24 38 31 26 11 6
* Brewer's blachbird 31 38 121 62 41 17
* Brown headed .owbird 11 22 18 16 31 17
* House hinch 46 24 26 22 9 11
* House sparrow 13 14 19 10 8 6

Total 885 1031 1037 996 669 499

ect.

*Species for which evidence of nesting was observed this year.
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Table 2. Project site hilldeer ego-selenium concentrations at the San Joaquin River Water Quality Improvement Project.

ID Num Field < Spesh Pate E.-b.ryo Embryo Age| Selenium Leg Anti-l
Namber 2007 | Condition®| Status® |  (days)  ppm dry wt})| base 10
01 k-01 Kulldeer Mav (6 U [N] | 112 | 0492
02 K-02 Killdeer Mav 16 L N 17 16 4 1.2148
03 K-03 Killdeer Mav L6 U U | 10.6 1.0253
04 K-04 Killdeer Mav 30 U U l 336 1.5263
03 K-05 Killdeer June 14 L U 1-3 6.95 0.8420
06 K-06 Killdeer June 19 L U 3-6 279 14456
07 K-07 Killdeer June 26 U U | 12.7 1.1038
[Arith/Geo Mean 171 1.1724 14.9
SD 99 0.2424 1.7 l‘
SE 0.1084 1.3
05% CI 0.9600 9.7
1.3849 24.3 l

*) L= Live, D= Dead. U= Unknown. ) N= Normal, A= Abnormal, U= Unknown




Table 3. Project site recurvirostrid epg-selenium

concentrations at the San Joaguin River Water Quality Improvement Project.

1D Number | i L g, Date K Embryo Age| Seleslum | Log | 40 10q]
2007 | Condition*| Strtws® |  (days) dry wi)| base 10

0l A-01 American avocel May @ L U 6 18.4 | 2648

02 A-02 Amencan avocel | May 9 U U 1 31.3 1.4955

03 A-03 American avocel May 9 L ¢} 3-6 35.2 1.5465

04 A-05 Amcrican avoeet [ May 16 L U 6-9 40.1 1.6031

05 A-06 American avocet | May 16 L U 1-3 28.6 1.4564

06 A-04 American avocet | May 16 L U 6-9 218 1.3385

07 S-01 Blach-neched stilt | May 16 U u 1 12.3 1.0899

08 5-02 Black-neched stilt | May 28 U U | 9.57 0.9809

09 A-07 Amencan avocet | May 30 L U h 14.0 1.1461

10 A-08 American avocet June 1 L U 1-3 14.9 1.1732

11 $-03 Black-necked stilt |  June 6 L U 1-3 17.2 1.2355

12 A-09 American avocet | June 14 L U 3-6 20.2 1.3054

13 5-04 Black-neched sult | June 14 L U 1-3 10.6 1.0253

14 S-05 Blak-neched sult | June 14 L U 6 4.75 0.6767

15 S-06 Black-neched snit | June 14 L N 12-15 8.89 0.9489

16 A-10 American avocet | June 18 L U 6 18.9 1.2765
IArith/Geo Mean 19.2 1.2227 16.7
SD 10.0 0.2450 18
SE 0.1096 L3
95% CI 1.0080 10.2
1.4374 274

%) L= Live, D= Dead, U= Unknown, ®) N= Normal, A= Abnormal, U= Unknown.




Table 4. Project site red-winged blackbird egg-selenium concentrations at the San Joaquin River Water Quality Improvement
Project.

ID Nusitber Date E-.bryo . EmbryoAge | Sclemiom | Log
Species 2007 [Conditien®'| Status' (days) | (ppm dry wt) { base 10 Ant-log

0l Red-winged blaghbard May 25 L U --Y 751 0.873¢

02 Red-wingzed blackbard May 25 L U 39 6.6% 0.8254

03 Red-winged blackbird May 25 L u 39 736 0.8669

04 Red-winged blackbird May 25 L u 3-9 6.92 0.8401

0s R¢d-winged blackbird May 25 L u 39 7.92 0.8987

06 Rid winged blackbird May 25 L u 3-9 6.86 08363

07 Red-winged blackbird May 25 L U 1-3 6.45 0.8096

08 Red-winged blackbird May 25 U U 1 12.1 1.0828

09 Red-winged blackbird May 25 U U 1 B.59 09340

10 Red-winged blackbard May 25 L L 1-3 9.08 098]

11 Red-winged blac\bird May 25 L U 1-3 9.13 h s
Arith/Geo Mean 8.1 U B3y 7.9
SD 16 0.0804 1.2
SE 0.0360 Li
95% CI 08284 6.7
0 and 9.3

1L Luwve, D= Dead, U= Unknown, ") N=Normal, A= Abnormal, U= Unknown.
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Table 6. Reference area recurvirostrid egg-selenium concentrations at the San Joaquin River Water Quality Improvement

Project.
DNoumber | Species Dete Embryo | EmbryoAgs ) Selemlam | Log | 4.,
T 2007 Condition’ Status® |  (days) dryw) basel0 | "
1] Black-neched stilt May 9 L ] 1-3 7.72 0.8876
02 Black-necked stilt May 9 L N 9 6.14 (.7882
03 Black-necked stilt May 9 L U 6 6.86 0.8363
04 Black -necked stilt May 23 U U 1 8.80 0.9445
05 Amerivan avocet May 23 U U 1 18.9 1.2765
06 American avocet May 23 L U 1-3 10.0 1.0000
07 American avocet May 30 L. N 12 11.9 1.0755
08 Black-necked stiit June 1 L U 1-3 5.46 0.7372
09 American avocet June 6 L U 1-3 15.8 1.1987
10 American avocet June 6 L U 1-3 12.8 1172
IArith/Geo Mean 10.4 (19832 9.7
ISD 44 0.1787 L3
ISE 0.0799 1.2
05% CI 0.8285 6.7
1.1418 13.9

") L= Live, D= Dead, U= Unknown, l’) N= Normal, A= Abnormal, U= Unknown.
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Table 7. Reference area red-winged blackbird egy-selenium concentrations at the San Joaquin River Water Quality
Improvement Project.

Soess Date Embryo Lambryo Age
i 2007 .| Condition"| "Status® {days)

ol Red- winged blackbud Jume 14 ] U | 4.68 U 5702

02 Red: wenyed blackbird June 14 L U 6-9 4.48 0.6513

03 Red- winged blackbird June 14 U 6] 1 3.52 0.5465

04 Red-winged blackbird | June 14 U U 1 3.34 0.5237

05 Red-winyed blachbird June 14 L U 1-3 35 0.5453

08 [Led-winged hlackbord June 14 L 9] 1-3 20 0.4314

07 Red-wing.d hlackbird June 14 U U 1 ERE] 05843

08 Red- winged blackbird June 14 L U 1-3 3.44 0.5366

09 Red-winged blackbird | June 14 §) U 1 3.33 0.5224

10 Red-winged blackbird June 14 L u 1-3 311 0.4928

11 Red-winged blackbird |  June 14 L U 6-9 3.89 0.5899
Arith/Geo Mean 36 0.5540 3.6
SD 0.6 0.0681 L2
SE 0.0304 LI
95% CI 0.4944 1.1
0.6137 4.1

" L= Live, D= Dead, U= Unknown, by N= Normal, A= Abnormal, U= Unknown
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Recurvirostrid Mitigation Site Boron Concentrations

Egg-boron concentrations were different among sites (Fy2s = 4.612, P = 0.019), and the
reference site (7.6 + 1 7) was 2.1 and 2.6 times greater, respectively, in boron concentration
than the project site (3.6 = 0.4 [SE]) and mitigation site (2.9 + 0.4, P <0.05: Figure 18).

Figure 18. Mean *= 95% Confidence Interval (CI) egg-boron concentration for
recurvirostrids at the San Joaquin River Water Quality Improvement Project (2007).
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CONTROL EGGS

The selenium recovery rate for 9 egg samples spiked with selenium ranged between 81.9% and
111% with a mean selenium recovery rate of 103% (Appendix D). Additionally, an average
value of 172 ug/g Se was obtained on NIST Standard Reference Material 2976 (Mussel)
(certified value = 1.80 + 0.15 ug/g). The standard deviation of duplicate egg samples ranged
between 0.0000 and 0.5020 with a mean standard deviation of 0.0715 (Appendix E).
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The boron recovery rate for 4 egg samples spiked with boron ranged between 99% and 107%,
with a mean selenium recovery rate of 102.8% (Appendix F). The standard deviation of boron
results from 33 duplicate egg samples ranged between 0.0071 and 0.4738, and the mean standard
deviation was 0.1631 (Appendix F).

NEST FATE

Eight killdeer and 17 recurvirostrid nests were followed to completion on the project site in 2007
(Table 13, Appendix G). Five of the killdeer nests hatched, one was lost to predators, and 2 were
destroyed by vehicles. Eight of the recurvirostrid nests were depredated. The 9 remaining
recurvirostrid nests hatched at least one chick, though one American Avocet nest that appeared
to hatch also contained one egg that failed to hatch (Appendix G).

Five killdeer nests and 13 recurvirostrid nests were monitored at the mitigation site. All 5 of the
Killdeer nests and 11 of the recurvirostrid nests hatched successfully. The killdeer and
recurvirostrid nests that were located on the islands within the rice field hatched successfully.
Predators took both of the recurvirostrid nests that were located on the levees of the rice field
(Table 13, Appendix G.)

Table 13. Nest fates and agents that caused nest/clutch success or failure at the San
Improvement Project Site and Mitigation Site in 2007.

Total

be

2 25 8

|Killdeer

IRecurvirostrids 9 53 8 47 17
IBlack-necked stilt 3) (3) (6)
American avocet (6) (3) (11)
Total 14 56 9 36 2 8 25
tigationsite s
IKilldeer 5 100 5
IRecurvirostrids 11 85 2 15 13
IBlack-necked stilt (4) (1) (3)
|American avocet (7) (1) (8)
Total 16 89 2 1! 18
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PILOT MITIGATION SITE WATER QUALITY

The results of the water-quality analysis for the mitigation site are summarized in Table 14.
Selenium and boron concentrations in the water samples from the inlet mitigation site were well
below the 2.3 ppb selenium and 5 ppm boron thresholds for safe exposure to wildlife in
freshwater (Eisler 1990, Skorupa and Ohlendorf 1991, and Suter 1996).

Table 14. Water quality in samples from the pilot mitigation site.

Electrical conductivity, uhmo/cm 680
Selenium concentration (ppb) <2
Boron concentration (ppm) 0.35

Water quality sampled on 8 May 2007
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DISCUSSION

The census data indicate that the project site is utilized by bird species common in San Joaquin
Valley agricultural habitats. Both species diversity and relative abundance are lower than
expected in native, undisturbed habitats. The tall vegetation within some pastures provided
nesting habitat for red-winged blackbirds. Irrigation of pastures and alfalfa provide temporary
foraging opportunities for birds such as white-faced ibis, whimbrels, and blackbirds.

Swainson’s hawks (Buteo swainsoni), which are listed as threatened by the state of California,
were observed foraging on the project site. Two species listed as “species of concern” by the
state of California, the burrowing owl (Athene cunicularia) and the loggerhead shrike (Lanius
ludovicianus), were observed nesting on the project site. The black tern (Chlidonias niger),
another “species of concern,” was observed foraging but not nesting on the project site.

The mean egg-selenium levels in killdeer and recurvirostrid eggs at the project site in 2007 were
above selenium levels associated with a high probability of reproductive effects, including
reduced hatchability and increased occurrence of embryo deformities (teratogenesis) within a
population (CH2M-Hill et al. 1993). For a more thorough discussion of established egg-
selenium thresholds see the monitoring report for 2005 (H. T Harvey & Associates 2006).

In 2006, 3 measures to avoid and minimize impacts to nesting shorebirds were implemented.
These measures included hazing of shorebirds from the project site, modification of open drains
to discourage shorebirds from using traditional nest sites, and installation of a pilot mitigation
site to provide clean water nesting habitat for shorebirds. These measure were continued in
2007 Several drains were filled in Sections 2 and 3 that prior to filling had attracted killdeer and
recurvirostrids that foraged and nested in and along the drains. The drains that could not be
closed were covered with netting to prevent bird use. Recurvirostrid nests in Sections 2 and 3
where drains were filled or netted decreased from 8 and 15 in 2005 and 2006, respectively, to
zero in 2007

The pilot mitigation site contained as many islands as possible without having to bring in
additional soil. The 18 islands that were constructed throughout the 50-acre pilot mitigation site
provided improved nesting habitat for recurvirostrids and killdeer. All of the nests located on the
islands successfully hatched, while all of the nests located on the rice levees were depredated.

The mean egg-selenium content of recurvirostrid eggs sampled from the pilot mitigation site was
higher than the project site and reference area samples. While egg-selenium content at the
project site was significantly greater than the reference site, the egg-selenium content of the
mitigation site was not significantly different than the project or reference sites due to the large
variation in egg-selenium content values. Recurvirostrid egg-selenium means from the pilot
mitigation site in 2006 and 2007 of 10.6 ppm and 19.4 ppm were both considerably higher than
the mean of 5.3 ppm from a set of 10 Black-necked Stilt eggs collected from a rice field north of
the project site in 2003. For this reason, in 2008, the pilot mitigation site will be moved north of
the 2006 and 2007 sites.
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APPENDIX A. 2007 KILLDEER EGG-BORON CONCENTRATIONS AT THE SAN JOAQUIN RIVER WATER QUALITY

IMPROVEMENT PROJECT.

Number | (ppmdrywt) | Base10 Number | (ppm drywt) | ‘Base 10

01 7.29 0.8627 01 6.22 0.7938

02 7.99 0.9025 02 3.93 0.5944

03 2.68 0.4281 03 3.44 0.5366

04 6.08 0.7839 04 6.69 0.8254

03 3.53 0.5478 05 458 0.6609

06 6.15 0.7889 06 2.00 0.3010

07 5.82 0.7649 07 2.03 0.3075

08 2.19 0.3404

09 1.84 0.2648

10 3.53 0.5478

11 223 0.3483

12 1.66 0.2201

13 1.75 0.2430

14 2.08 0.3181

15 353 0.5478
Arith/Geo Mean 5.65 0.7256 5.3 Arith/Geo Mean 3.18 0.4567 2.9
SD 1.9 0.1728 15 SD 1.6 0.2005 1.6
SE 0.0773 1,2 SE 0.0897 1.2
[95% Cl 0.5741 3.8 95% Cl1 0.2809 L9
0.8770 7.5 0.6324 4.3




APPENDIX B. 2007 RECURVIROSTRID EGG-BORON CONCENTRATIONS AT THE SAN JOAQUIN RIVER WATER

UALITY IMPROVEMENT PROJECT.

® » 1am jasiig] o Boro | g | Auibiog

wmbor__f(ppm (I Baseio] ] Newber |(ppm dry wid] Baseto B

01 8.80  |0.9445 01 15.1 1.1790 0l 3.89 0.5899

02 468 |0.6702 02 10.7 1.0294 02 191 0.2810

03 269 |0.4298 03 9.57 0.9809 03 3.80 0.5798

04 504 |0.7024 04 16.5 1.2175 04 2.54 0.4048

05 389 | 0.5899 05 8.12 0.9096 05 222 0.3464

06 2,00 {03010 06 3.18 05024

07 141 |0.1492 07 5.14 0.7110

08 170 {02304 08 2.73 0.4362

09 273 |04362 09 3.09 0.4900

10 366 |0.5635 10 1.70 0.2304

1 3.09 104900

12 398 | 0.5999

13 282 |0.4502

14 205 03118

15 398  |0.5999

16 488  |0.6884
Arith/Geo Mean | 3.59 05008 | 3.2 [AnitvGeo 7.58 0.7686 | 59 [Arith/Geo Mean 2.9 0.4404 2.8
5D 179  [02026]| 1.6 |SD 531 03423 | 22 Jsb 0.9 0.1390 1.4
SE 0.0906| 12 JSE 0.1531 | 1.4 [SE 0.0622 1.2
5% CI 03322 21 foswci 0.4686 | 2.9 fosoucl 03185 2.1

0.6874| 4.9 10687 | 11.7 05622 | 3.6




APPENDIX C. RED-WINGED BLACKBIRD EGG-BORON CONCENTRATIONS AT THE SAN JOAQUIN RIVER WATER
QUALITY IMPROVEMENT PROJECT.

D Boren Log | Autidog | @ ] Bores
Number (ppm drywt) | Base10 Number | {ppm drywi) -
01 8.39 0.9238 01 6.15 (.7889
02 17.4 1.2405 02 10.1 1.0043
03 10.2 1.0086 03 9.26 0.9666
04 9.07 0.9576 04 6.45 0.8096
05 14.1 1.1492 05 7.07 0.8494
06 10.3 1.0128 06 6.56 0.8169
07 6.68 0.8248 07 12.8 1.1072
0% 10.1 1.0043 08 10.3 1.0128
09 9.97 0.9987 09 5.50 0.7404
10 7.77 0.8904 10 6.47 0.8109
11 6.06 0.7825 i1 6.37 0.8041
iArith/Geo Mean 10.00 0.9812 9.6 Arith/Geo Mean 7.91 0.8828 7.6
SD 3.27 0.1320 14 SD 2.33 0.1185 1.3
SE 0.0590 1.1 SE 0.0530 1.1
195% C1 0.8655 7.3 95% CI 0.7790 6.0
1.0969 12,5 0.9867 9.7




APPENDIX D. CONTROL EGGS SELENIUM SPIKE RESULTS.
Ilg‘?;smb" T@e Sclenlum (ug) |  Recovery
[PD-P-K-07 egg 0.08 107
[PD-R-K-08 egg 0.08 99.9
[PD-R-K-14 ego 0.08 105
[PD-P-Rc-08 ege 0.08 81.9
[PD-P-R¢-14 egg 0.08 101
{PD-R-Rc-09 egg 0.08 111
[PD-P-B-05 egg 0.08 103
[PD-P-B-10 egg 0.08 109
[LHM-02 egg 0.08 110

Mean 103.1
Standard deviation| 8.9

Additionally, an average value of 1.72 ug/g Se was obtained on NIST Standard
Reference Material 2976 (Mussel) (certified value = 1.80 + 0.15 ug/g).

Water Quality Improvement Project
Draft Wildlife Monitoring Report 2007

43

H. T. Harvey & Associates
July 2008



APPENDIX E. 2007 CONTROL EGGS SELENIUM DUPLICATE RESULTS.

SD = Standard Deviation

ID Number Replication Result  ID Number Replication Result
Selenium Selenium
PK-1 ] 2.96 RK-5 1 1.6200
2 3.06 2 1.7200
SD 0.0707 SD 0.0707
PK-2 | 4.09 RK-6 1 1.06
2 4.39 2 112
SD 0.2121 SD 0.0424
PK-3 1 3.02 RK-7 1 0.851
2 3.20 2 0.901
SD 0.1273 SD 0.0354
PK-4 1 8.65 RK-8 1 0.569
2 9.36 2 0.652
SD 0.5020 3 0.592
PK-5 l 1.86 4 0.618
2 2.01 SD 0.0356
SD 0.1061 RK-9 1 1.24
PK-6 1 7.45 2 1.37
2 7.67 SD 0.0919
SD 0.1556  RK-10 1 0.991
PK-7 1 3.43 2 110
3.36 SD 0.0771
SD 0.0495 RK-11 1 1.03
RK-1 1 0.85 2 1.10
2 0.953 SD 0.0495
3 0.891 RK-12 1 0.921
4 0.883 2 0.957
SD 0.0430 SD 0.0255
RK-2 1 1.18 RK-13 1 0.724
2 1.25 2 0.739
SD 0.0495 3 0.764
RK-3 1 1.49 SD 0.0202
2 1.55 RK-14 1 0.813
SD 0.0424 2 0.896
RK-4 1 0.959 SD 0.0587
2 0.997
SD 0.0269
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APPENDIX E. 2007 CONTROL EGGS SELENIUM DUPLICATE RESULTS.

SD = Standard Deviation

ID Number Replication Result  ID Number Replication Result
Selenium Selenium
RK-15 1 1.02 PR-10 1 3.27
2 1.11 2 3.59
SD 0.0636 3 3.83
PR-1 1 4.46 4 3.30
2 4.80 SD 0.2645
SD 0.2404  PR-11 1 4.43
PR-2 1 7.69 2 4.36
2 770 SD 0.0495
SD 0.0071 PR-12 1 4.77
PR-3 1 774 2 5.17
2 7.45 SD 0.2828
3 774 PR-13 | 2.66
SD 0.1674 2 2.62
PR-4 | 9.62 SD 0.0283
2 10.3 PR-14 1 1.18
SD 0.4808 2 116
PR-5 1 6.48 SD 0.0141
2 7.27 PR-15 1 2.17
3 6.95 2 2.18
4 7.23 SD 0.0071
SD 0.3640  Pr-16 1 3.87
PR-6 1 5.13 2 3.97
2 5.81 SD 0.0707
3 5.52 RR-1 | 1.79
4 5.74 2 1.67
SD 0.3061 SD 0.0849
PR-7 1 2.96 RR-2 1 1.61
2 2.87 2 1.53
SD 0.0636 SD 0.0566
PR-8 1 2.24 RR-3 1 172
2 2.26 2 1.66
SD 0.0141 SD 0.0424
PR-9 ! 3.47 RR-4 1 2.14
2 3.49 2 2.10
SD 0.0141 SD 0.0283
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APPENDIX E. 2007 CONTROL EGGS SELENTUM DUPLICATE RESULTS.

SD = Standard Deviation

ID Number Replication Result  ID Number Replication Result
Selenium Selenium
RR-5 I 3.86 PB-8 1.6
2 3.79 1.6
SD 0.0495 SD 0.0000
RR-6 1 2.12 PB-9 1.28
2 2.14 1.27
SD 0.0141 SD 0.0071
RR-8 1 1.30 PB-10 1.25
2 1.26 1.25
SD 0.0283 SD 0.0000
RR-7 1 3.28 PB-11 1.07
2 3.15 110
SD 0.0919 SD 0.0212
RR-9 1 3.56 RB-1 0.70
2 3.39 0.69
SD 0.1202 SD 0.0049
RR-10 | 2.71 RB-2 0.564
2 2.64 0.583
SD 0.0495 SD 0.0134
PB-1 1 1.2 RB-3 0.57
2 1.2 0.542
SD 0.0000 SD 0.0198
PB-4 1 1.01 RB-4 043
2 1.02 0.439
SD 0.0071 SD 0.0064
PB-5 | 1.03 RB-6 0.428
2 1.05 0.421
SD 0.0141 SD 0.0049
PB-6 | 1.07 RB-7 0.531
2 1.03 0.545
SD 0.0283 SD 0.0099
PB-7 1 0.959 RB-8 0.561
2 0.937 0.56
SD 0.0156 SD 0.0007
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APPENDIX E. 2007 CONTROL EGGS SELENIUM DUPLICATE RESULTS.

SD = Standard Deviation

ID Number Replication Result  ID Number Replication Result
Selenium Selenium
RB-9 | 0.50 TLDD-C-2 0.714
2 0.493 0.714
SD 0.0049 SD 0.0000
RB-10 1 0.429 RB-11 0.722
2 0417 0.719
SD 0.0085 SD 0.0021
RB-11 1 0.722 MIT-1 8.86
2 0.719 8.85
SD 0.0021 SD 0.0071
MIT-1 | 8.86 MIT-2 7.00
2 8.85 6.84
SD 0.0071 SD 0.1131
MIT-2 1 7.00 MIT-3 2.73
2 6.84 2.76
SD 0.1131 SD 0.0212
MIT-3 1 2.73 MIT-4 4.25
2 2.76 428
SD 0.0212 SD 0.0212
MIT-4 1 425 MIT-5 4,27
2 4.28 4.49
SD 0.0212 SD 0.1556
MIT-5 1 4.27 TLDD-C-3 0.613
2 4.49 0.578
SD 0.1556 SD 0.0247
LHE-1 1 5.85 TLDD-C-4 0.483
2 6.01 0.518
SD 0.1131 SD 0.0247
TLDD-C-1 | 0.948 TLDD-C-5 0.522
2 0.891 0.54
SD 0.0403 SD 0.0127
0.714 WLS-1 2.23
0.714 2.16
Mean SD 0.0715 0.0000 SD 0.0495

Low SD: 0.0000
High SD: 0.5020
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APPENDIX F. CONTROL EGGS BORON RESULTS.

Boron Control Spikes.

: ! Spiked %

IID Number Tissue Bomn () Reco ery
IPDP-K- 13 egg Not reported 107
|PD-R-K-O9 egg Not reported 102
|PD-R-Rc- 12 egg Not reported 103
[PD-M-R-02 egg Not reported 99

Mean 102.8

Standard deviationl 3.3

2007 Control Eggs Boron Duplicate Results
SD = Standard Deviation

ID Number Replication Result  ID Number Replication Result
Boron Boron
PK-1 1 1.96 RK-1 1 1.50
2 1.95 2 1.51
SD 0.0071 3 2.16
PK-2 1 2.41 SD 0.3782
2 1.99  RK-5 1 112
3 1.91 2 113
4 1.93 3 1.24
SD 0.2358 SD 0.0666
PK-3 | 0.73 RK-7 1 0.46
2 0.84 2 0.47
SD 0.0778 3 0.53
PK-4 1 1.65 SD 0.0379
2 1.61 RK-8 1 0.62
SD 0.0283 2 0.58
PK-5 1 1.510 3 0.63
2 0.729 SD 0.0265
3 0.789 RK-11 1 0.589
4 0.899 2 0.489
SD 0.3591 3 0.729
PK-6 1 2.07 4 0.629
2 1.31 SD 0.0993
3 1.50 RK-12 1 0.51
4 178 2 0.37
SD 0.3319 SD 0.0990
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2007 Control Eggs Boron Duplicate Results

SD = Standard Deviation

ID Number Replication  Result ID Number Replication  Result
Boron Boron
RK-13 1 0.541 pRr-14 0.569
2 0.391 0.439
3 0481 SD 0.0919
SD 0.0755 PR-15 116
PR-1 1 1.92 0.791
2 234 SD 0.2609
3 2.37  RR-1 3.72
SD 0.2516 3.33
PR-2 1 1.44 3.11
2 1.00 SD 0.3089
3 1.01 RR-3 2.52
SD 0.2512 2.19
PR-3 1 0.629 SD 0.2333
0.539 RR-4 4.15
SD 0.0636 3.82
PR-5 | 1.31 SD 0.2333
2 0.869 RR-6 0.74
3 0.669 0.61
4 0.849 SD 0.0919
5 1.050 RR-7 1.44
SD 0.2425 1.35
PR-7 1 023 SD 0.0636
2 0.441 RR-10 0.379
3 0.33 0.389
SD 0.1055 0.299
PR-8 1 034 SD 0.0493
2 0.46  pB-8 1.00
SD 0.0849 1.67
PR-9 1 0.569 SD 0.4738
2 0.789 RB-5 1.09
SD 0.1556 1.27
PR-10 1 0.909 SD 0.1273
2 0.759 Mean SD 0.1631
3 0.909 Low SD: 0.0071
SD 0.0866 High SD: 0.4738
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APPENDIX G. KILLDEER AND RECURVIROSTRID NEST SURVEY
RESULTS FOR THE SAN JOAQUIN RIVER WATER QUALITY
IMPROVEMENT PROJECT AND PILOT MITIGATION SITES
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Killdeer Nest Survey Results For The San Joaquin River Water

uality Improvement Project Site.

N %,&Q ot w‘%&\\ x\y e o w» pers FIMErav v . D . \}‘:\i)\\:};

001 | Section3 | roadedge | 0516 | 4 | 05723 0s/30 | 3 | 0006 3 Ph-1 collected ;/n"’ o4 b eggs - 1
002 Section 13 road edge 05/16 4 05/23 05/30 0 PK-2 collected 5/16, ph 1
003 | Section3 | roadedge | 05/16 | 4 | 05723 0530 | 3 |osw6 [ 3 | PRI collected ;’h'ﬁ 6140 eggs 1
004 | Section3 levee [0530 | 4 | o606 06/14 | 3 |[oeme | 3 | PRe4eollected ;,’\30, 773 0 ogus- 1
005 | Scction3 | roadedge | 06714 | 4 | 06/19 06126 | 3 |o7m03| o PK-S collccted 0/L1, destroyed by 7
006 Section 3 | equipmentyard | 06/19 4 06/26 07/03 3 07/11 0 PK-6 collected 6/19, ph 1
007 } Section 13 | roadedge | 06/26 4 07/03 07/11 0 PK.-7 collected 6/26, depredated 4
008 | Scction 13 | equipment yard | 06/26 2 07/03 nest destroyed by vehicle 7

Codes for nest status, nest fate, and nest agent.

Nest status, Nest fate. Nest agent: Abbreviations used in comment column:

1 Undisturbed/normal | Lost (not relocated) 1 None fth = Egg that has failed to hatch

2 Investigator damaged 2 Fate uncertain 2 Unknown ph = Presumed hatched

3 Parually destroyed 3 Hatched (certain) 3 Observer

4 Some eggs missing 4 Presumed hatched 4 Predator

5 Totallv destroyed 5 Destroyed 5 Livestock

6 Other (poache: s, Ftc,) 6 Abandoned 6 Flooding

7 Past term/unviable 7 Vehicle

8 Terminated

8 Levee maintenance



Recurvirostrid Nest Survey Results For The San Joaquin River Water Quality Improvement Project Site.

B ST g . .

001 | Section 11 | barrenfield | 05/16 [ 4 | 0523 | 3 |oso1 | 3 [osos | 3 | PR7colleseddto na0es 1 4 1
002 | Section12 | fieldedge | 0525 | 4 |o601 | 3 |o0606 | 3 0614 | 3 | PREcolleced o600 1 4 [
003 | Section10 [ levee | 0601 | 2 |o0606 | 4 [oe1a| 3 [oeng | 3 | PR esllecsdf6 6200es: 1 4 1
004 | Section 10 levee 06/14 4 06/19 3 06/26 0 PR-13 collected 6/14, depredated 5 5 4
005 | Scction 12 | roadedge | 06/14 4 06/19 3 06/26 0 PR-14 vollected 6/14, depredated 5 5 4
006 | Section 11 | barren field | 06/14 4 06/19 3 06/26 0 PR-15 collected 6/14, depredated 5 5 4

A‘ﬂﬂ\ ican IVW‘ \ \ \ R . \ .
001 | Section 11 | barren ficld | 05/09 4 05/16 3 05/23 3 05/30 0 PR-1 collected 5/9, ph 1 4 1
002 | Section 11 | barren field | 05/09 4 05/16 3 05/23 3 05/30 3 PR-2 collected 5/9, 6/6 0 cugs -ph 1 4 1
003 | Section 11 | barren field | 05/09 4 05/16 3 05/23 3 05/30 0 PR-3 collected 5/9, ph 1 4 1
004 | Scction 11 | barren ficld | 05/09 2 05/16 4 05/23 3 05/30 3 PR-6 colleoted 5/16, 6/6 0 cugs -ph 1 4 |
005 | Section 10 levee 03/16 4 05/23 3 05/30 3 06/06 1 PR-4 collected 5/16, 1 fih 1 4 1
006 | Section 11 | bamentfield | 05/16 | 4 [o0523 | 3 |o0ss0 [ 3 | 0606 PRef colleted Tlo- /M 0oms -y 4 1
007 | Section |1 | barren field | 05/30 4 06/06 3 06/14 3 06/19 0 PR-9 collected 5/30, depredated 5 5 4
008 | Section I} | barren field | 06/01 4 06/06 3 06/14 3 06/19 0 PR-10 collected 6/1, depredated 5 5 4
009 | Section 10 levee 06/14 4 06/19 3 06/26 0 PR-12 collected 6/14, depredated 5 5 4
010 | Section 12 levee 06/19 4 06/26 0 PR-16 collected 6/19, depredated 5 5 4
011 Section 12 levee 06/19 3 06/26 0 depredated 5 5 4

Codes for nest status, nest fate, and nest agent.

Nest status, Nest fate’ Nest agent: Abbreviations used in comment column:

| Undisturbed/normal | Lost (not relocated) 1 None fth :- Egy that has failed to hatch

2 Investigator damaged 2 Fate uncertain 2 Unknown ph = Presumed hatched

3 Partially destroyed 3 Hatched (certain) 3 Observer

4 Some egys missing, 4 Presumed hatched 4 Predator

5 Totally destroyed 35 Destroyed 5 Livestock

6 Other (poachers, Etc ) 6 Abandoned 6 Flooding

7 Past term/unviable 7 Vehicle
8 Terminated 8 Levee maintenance




Killdeer and Recurvirostrid Nest Survey Results For The San Joaquin River Water

Improvement Mitigation Site.

Island 05/25 4 06/01 4 4 ve/19 0 1 4
002 7 Island 05/25 4 06/01 4 4 06/19 0 1 4
003 17 Island 05/25 4 06/01 4 4 06/19 0 1 4
004 13 Island 06/01 2 06/06 4 4 07/03 0 1 4
005 5 Island 06/06 4 06/19 4 0 1 4
Black-necked stit ‘
001 | eS| pevee |osn8 [ 4 |oszs| 4 |oso1| 0 depredated 5 5
002 17 Island 05/25 4 06/01 4 06/06 4 06/19 0 1 4
003 14 Island 05/25 3 06/01 4 06/06 4 06/19 1 hatching 1 3
004 8 [siand 06/01 4 06/06 4 06/19 4 07/03 0 1 4
005 16 Island 06/01 3 06/06 4 06/19 4 07/03 0 1 4
American avocet ‘ \
I egg collected 5/18, adult
001 1 Island 05/18 4 05725 3 06/01 3 06/06 0 Wi 2 chicks nearby I 3
002 | 'R 4 Levee [ 03/18 | 4 | 0525 3 06/01 0 ! esgdg;,':g;:;‘;’ 18, 5 5
003 18 fsland 05/18 4 05/25 3 06/01 0 1 egg collected 5/18 1 4
004 13 Island [o0518 | 4 [o0sns| 3 | o601 1 |oe0s| o e 1 3
005 14 Island 05/18 3 05/25 4 06/01 4 06/06 0 1 4
006 15 Island 05/18 4 05/25 3 06/01 3 06/06 0 I egg collected 5/18 1 4
007 7 Island 05/18 4 05/25 4 06/01 0 1 4
008 16 Island 06/01 3 06/06 4 06/19 4 07/03 0 1 4
Codes for nest status, nest fate, and nest agent.
Nest status: Nest fate Nest agent: Abbreviations used in comment column.
1 Undisturbed/normal 1 Lost (not relocated) 1 None fth = Egg that has failed to hatch
2 Investigator damaged 2 Fale uncertain 2 Unknown ph = Presumed hatched
3 Partially destroyed 3 Hatched (certain) 3 Observer
4 Some eggs missing 4 Presumed hatched 4 Predator
5 Totally destroyed 5 Destroyed 5 Livestock
6 Other (poachers, Etc ) 6 Abandoned 6 Flooding
7 Past term/unviable 7 Vehicle

8 Terminated

8 Levee maintenance




APPENDIX H. CONTINGENCY PLAN FOR BIOLOGICAL MONITORING OF
ACCIDENTAL FLOOD EVENTS WITHIN THE PROJECT SITE
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San Joaquin River Water Quality Improvement Project
Biological Monitoring Contingency Plan
Prepared 9 February 2007

Background

Panoche Drainage District adopted a negative declaration for the Phase 1 San Joaquin River Water
Quality Improvement Project on September 19, 2000. This project provided for the application of
subsurface drainage water on salt tolerant crops on lands within the in-valley treatment area known
as San Joaquin River Water Quality Improvement Project (SJRIP). The negative declaration was
adopted with the following impact avoidance measure: "A biological monitoring program will be
developed in collaboration with U.S. Fish and Wildlife Service that would be capable of detecting
migratory bird impacts and, if necessary, capable of providing the data for formulating project
adjustments to avoid such impacts" (Negative Declaration, page 2, paragraph 5. Impact Avoidance
Measures).

The monitoring program was developed with input from the US Fish & Wildlife Service and H. T
Harvey & Associates was contracted to perform the monitoring. Monitoring began in the spring of
2001 The monitoring program has been modified based on the initial monitoring in 2001 to
respond to the conditions within the SJRIP and has been ongoing annually since then.
Modifications have included sampling Red-Winged Blackbird eggs in addition to Black-necked
Stilt, American Avocet, and killdeer eggs, sampling eggs from within the project site and from non-
project lands in the vicinity of the project, and to significantly increase the number of eggs sampled
and analyzed. It was known that the subsurface drainage water that would be applied to the crops
within the SJRIP would be fairly high in selenium and it was indicated in the initial study for the
project that “ irrigation with drainwater will be monitored/controlled to avoid the ponding of
water such that wetlands containing water high in selenium would not be created on the site." (Page
12, CEQA Initial Study). In the spring of 2003, a pasture at the SJRIP attracted waterfowl when it
was inadvertently flooded. Stilt and avocet eggs collected near the pasture had elevated selenium
concentrations.

Immediate instructions to field staff that operate the SJRIP were not to allow ponding that
inadvertently occurred in 2003, consistent with statements in the CEQA Initial Study to avoid
ponding water. A procedure has been established to prevent future ponding of this sort. This
document further identifies those procedures and establishes a contingency plan in the unlikely
event that ponding reoccurs in the future.

Contingency Plan in the Event of Inadvertent Flooding

If inadvertent flooding occurs due to the breakage of a supply canal or delivery facility, ponded
water shall be eliminated through the discharge of the water into a tail-water return system or by
pumping the water into one of the supply channels in SJRIP or a tail-water return system. This will
be performed to prevent any ponding of water over 24 hours on any lands within the SJIRIP

Project field personnel will be tasked with daily monitoring of water conditions on the project site
during the breeding season for birds (March through July). Any ponding that occurred would be
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reported to the Drainage Coordinator and through him to the U.S. Fish and Wildlife Service
(USFWS) and the California Department of Fish and Game (DFG). Immediate collection of water
samples would be made and analyzed for selenium and boron content.

In the event of inadvertent flooding for a period longer than 24 hours, an event specific monitoring
plan will be developed to monitor the impacts to bird species resulting from exposure to ponded
water. Any monitoring program will include:

1) the date of the event,

2) selenium concentration of the floodwater,
3) number of birds using the flooded area,
4) duration of exposure,

and, if nesting occurs, will also include:

5) selenium and boron concentrations in eggs,
6) hatchability of eggs, and
7) the assessment of collected embryos.

The results would be included in the annual monitoring report and incorporated into the three-year
mitigation assessment reports. The exposure effects will be determined using the egg effect
equation provided in the Environmental Impact section of this report. This equation was modified
for use at this project site from the equation developed by the U.S. Fish and Wildlife Service for use
at evaporation basins (USFWS 1995). The number of birds exposed (number of nest attempts at the
project site) and the degree of exposure (egg-selenium content) are the biggest factors determining
the amount of required mitigation. The USFWS and/or DFG would have the option of collecting
supplemental monitoring data and biological samples in full coordination with Panoche Drainage
District.

References

[USFWS] U.S. Fish and Wildlife Service. 1995. Compensation habitat protocol for drainwater
evaporation basins. Sacramento, CA. 20 pp.

Water Quality Improvement Project 56 II. T Harvey & Associates
Draft Wildlife Monitoring Report 2007 July 2008



